the late census dates allowed neither an acceptable estimate of the number of births nor the breeding population size (Condy 1978, Wilkinson and , despite an attempt to calculate it indirectly (Kerley 1983a) .
This study determines, for the first time, the breeding population size and pup production of Antarctic fur seals at Prince Edward Island. It also updates the available census figures for the Subantarctic fur seal, as an objective of the Prince Edward Islands Management Plan (Prince Edward Islands Management Plan Working Group 1996) .
MATERIAL AND METHODS
The survey of fur seals was conducted from 17 to 18 December 2001 on the northern section (Kent Crater to Ross Rocks Peninsula) and from 20 to 22 December 2001 on the south-eastern section (McNish Bay to Albatross Valley Beach) of Prince Edward Island (44 km 2 ; 46°38´S, 37°57´E; Fig. 1 ). Two inaccessible sections of coastline were not surveyed: a talus strip at the foot of the high bluffs from McNish Bay to Kent Crater, and a stretch of jumbled rocky to intermediate type beaches (terminology after Bester 1982) from Albatross Valley Beach to Ross Rocks (Fig. 1) (Condy 1978 , Kerley 1983a . Aggregations of seals were assigned to breeding, nonbreeding and idle colonies following Bester (1982) . Identification of the species and assumed hybrids followed descriptions given by Bonner (1968) , Condy (1978) and Bester and Wilkinson (1989) . The following age-sex-classes of seals were recognized: adult males, adult females, subadults and black pups (after Bester 1977 , Condy 1978 . Most counts were done by MNB, whereas PGR surveyed the beaches at West Point (Fig. 1) , by moving on foot between and at sites, using binoculars when required (Table I) . The large area involved in the count, and the time constraint (six days on the island) prohibited repeated counting of all beaches to calculate errors of the estimates. Breeding colonies in particular had to be viewed from raised areas or cliffs (3-200 m) at the back and/or sides of beaches, because of their inaccessibility and the presence of aggressive territorial males. Similar constraints applied to previous counts at the island (Condy 1978 , Kerley 1983a , Wilkinson and Bester 1990 . The intrinsic rate of population change was calculated using estimated pup numbers for the various years and the exponential function N t = N o e rt , following Caughley (1977) as applied to fur seal populations by, for example, Bester (1980) , Kerley (1983a) and Hofmeyr et al. (1997) . The intrinsic rate of population change (r) was converted to a mean annual percentage change [% = (e r -1) × 100] following Caughley (1977) .
A. gazella
All adult males (territorial and idle males scored separately), adult females, subadults and black pups were counted directly. No correction for undercounting was made. Only older black pups in the white-faced stage (Bonner 1968, Bester and Wilkinson 1989) and younger black pups with their mothers in attendance were assigned to this species. All other black pups were assigned to A. tropicalis because no morphometric confirmation of the species (Bester and Wilkinson 1989) was possible with lone observers.
A. tropicalis
On rocky beaches, only adult, territorial males were counted directly; adult females and black pups were simply recorded as being either present or absent, because the pupping season continues into the second week of January (Kerley 1983b) . On the open vegetated areas behind landing beaches, all fur seals were counted and classified. Pup numbers were derived from three sources: first, an estimate of the degree of polygyny (2.4 pups per adult male) calculated for a Marion Island breeding colony (Kerley 1987 ) and applied to all beaches where breeding (pupping) took place; second, an estimate based on a conversion factor (1:6.6) of territorial males:numbers of births (corrected for undercounting) at established breeding colonies at Gough Island, following Bester (1980) ; and third, a conversion factor (1:1.22) using the ratio between adult male numbers (irrespective of social status) and the numbers of pups (corrected for undercounting), which was derived from Marion Island-wide counts (excluding the Furseal Peninsula and Furseal Bay established breeding colonies, for which no counts of adult males are available) presented by Hofmeyr et al. (1997) . Total population size was estimated from the pup number:total population size ratio (1:4.8), following Kerley (1987) .
Hybrids
Hybrids other than adult males are very difficult to distinguish from individuals of the two species, so likely hybrid males were noted only.
RESULTS AND DISCUSSION

A. gazella
The Antarctic fur seal breeding (pupping and mating) season had drawn to a close (median birthdate = 6 December, with all pups born by mid-DecemberKerley 1983b), and only two breeding colony sites were found (Fig. 1) . The first, on the northernmost part of Boggel Beach, was a small mixed (with Subantarctic fur seals of both sexes and two hybrid males) colony consisting of A. gazella males (n = 6) on vegetated areas holding aggregations of A. gazella (n = 24) and/or A. tropicalis females. Only 13 positively iden- tified "white-faced" A. gazella pups were found there, and one black pup that suckled from its A. gazella mother. An additional 10 black pups were found in the immediate proximity of A. gazella females, and although it could not be ascertained whether they formed mother-pup pairs, the pups were assumed to be A. gazella, giving a total of 24 pups for this locality (Table I ). The second site contained a large, presumably pure breeding colony of A. gazella on a cobble/ boulder beach in front, and to the sides of, the king penguin Aptenodytes patagonicus breeding colony at Penguin Beach. A total of 163 pups was counted there (Table I) , and given the extent of the front part of the beach that could not be viewed close up, another 130-140 pups might have been present. However, seen from a low hillock at some distance that defied pup counts, an estimated 38 territorial males were on site in the Penguin Beach colony. Such a number of territorial males translates into a total of 380 pups, given a male:female ratio of 1:10 on crowded beaches at the peak of female numbers for this species at South Georgia (McCann and Doidge 1987) . A total count of 380 pups is probably realistic, given the likelihood of pup undercounting that reaches 14.2-34.3% in the Subantarctic fur seal (Condy 1978 , Bester 1980 , Kerley 1983a , Hofmeyr et al. 1997 and the fact that the ratio of "harem" male:final pup number could be as high as 1:15 (Bonner 1968) . Adult female numbers are not given because most were absent on foraging trips (see Bester and Bartlett 1990) , but each live pup was assumed to represent a mother. Single Antarctic fur seal males (n = 9) and an assumed male hybrid were present (and presumably held territories) among Subantarctic fur seals on Boggel Beach, with idle adult (n = 36) and subadult (n = 36) males found singly or in small scattered groups on vegetated areas in the other parts of the south-eastern sector of Prince Edward Island (Table I ). The total of 501 is undoubtedly an underestimate, and the population is probably approximately 2 000 individuals, after converting estimated pup numbers to total population size, following Kerley (1983a) . Growing at a mean annual intrinsic rate of 16.2% (this study) from the estimated population of about 100 in 1981/1982 (Kerley 1983a) , the population appears to be in the rapid recolonization phase (Roux 1987 ) of population growth similar to its Marion Island counterpart (Hofmeyr et al. 1997) . However, this increase is possibly augmented by individuals from elsewhere, as postulated by Wilkinson and Bester (1990) , most likely from South Georgia (see Wynen et al. 2000) .
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A. tropicalis
Established breeding colony sites of Subantarctic fur seals were found primarily in the eastern sector of the island from Vaalkop to Cave Bay (Fig. 1) . A few small breeding colony beaches were on the southern and western side of the island, mainy around South Cape, and one larger one west of Vaalkop. Large numbers of idle males, mostly adult (n = 11 003), were found in (Bester 1980 , Kerley 1983a , Hofmeyr et al. 1997 . Therefore, the presence/absence of pups and adult females was scored on all beaches to establish their status (breeding, nonbreeding and idle colony beaches following Bester 1982) and only territorial males on breeding colony beaches were counted (Table II) (Table II) , representing an estimated minimum total population of 72 000 Subantarctic fur seals. This translates into a mean intrinsic rate of natural increase of some 9.5% annually for the population over the 14 years since 1987/1988, when the last pup counts were made. This is similar to the rate of increase (9.7%) over the preceding six-year (1981/1982-1987/1988 ) period (Wilkinson and Bester 1990) . It suggests that the Prince Edward Island population of Subantarctic fur seals is still in a relatively rapid recolonization phase (Bester 1980 , Roux 1987 , whereas the neighbouring Marion Island population (increasing at a mean annual rate of 2.0%) had entered the maturation phase (Hofmeyr et al. 1997) .
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